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INTRODUCTION
The hand, being of particular vulnerability to injury and infection, both major and minor, and of intricate mechanical structure in its Joints, tendons, muscles,
blood and nerve supoly, and of a steadily increasing
economic importance to the individual in this coming age
of specialization, is therefore, of primary surgical and
medical interest.
for from

5%

to

9%

Hand infections still are responsible
of all total disabilities and of the

total hand disabilities even as high as 50% arise from
infections--a large proportion of these having their inception in trivial injuries (16).

Thus I chose three of

the more dangerous and function-destroying infections of
the hand on which to write; not with the idea of doing an
original or even a completely inclusive study, but with
the sole purpose of better acquainting myself with both
immediate treatment and the prevention of function-limiting seque11ae.
I feel that a thorough knowledge of immediate treatment for hand infection, (and injury), is nowhere more
important than to the general practitioner who is most
often the first to see such cases.

Upon his judgement

lies the ultimate outcome of the case because it is for
hlm to say when and by whom the patient shall further be
treated; thus the danger signs of infection,which so
often starts as a trivial scratch, must be readily and
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surely recognized in the best interests of the patient
and of the practitioner himself.
It is only logical to believe that hand infections,
since the beginning of history, have been a fear of men
who received them and of the practitioner called upon to
treat them.

Without the aid of aseptic surgical tech-

nique and of accurate anatomical knowledge, there is
little doubt but what the end results were always poor.
Not until Bauchet•s treatise upon infections of the hand
in 1g59 and of Sappey 1 s rather complete work upon the
anatomy of the lymphatics twenty years later was much
progress mde.

Then followed a period of acrimonious dis-

cussion over lymphatic venous synovial sheath extension
of infect1~n.

In 1S91 a carefully observed series of

tenosynovit1s was reported from the Griefswald Clinio by
Max Tornier, who practiced wide openir:g of the sheaths.
In 1903 Tornier 1 s observations were substantiated and
discussed in a report of carefully observed oases by
Forsell (5).

Kananel has carried the work on from there

until the present time.

His book on infections of the

hand is the source from which most all the writers today
take their outlines upon which they enlarge by their own
clinical experiences and which in reality add little but
statistical data.

Chapter I

ANATOMY

'

1

ANATOMY

•

The palm 1s roughly quadrilateral in outline and
comprises all the soft parts in front of the intracarpal
bones and the 1nterossei muscles.

The triangular central

part is depressed into "the hollow of the hand 11 and is
bounded on each side by a well defined projection of
muscle.

The thenar eminence is formed by the short muscles

of the thumb, while the hypothenar eminence is found by
the short muscles of the little finger.
each other as they approach the wrist.

They approximate
Their line of Juno-

tion is 1ndieated by a shallow median groove which leads
across the wrist toward the tendon of the palmonis longus (1).
Perhaps the most important landmarks of the hand are
the ~rmanent creases which start on the radial border
and intersect the palm.
starts about

The well defined radial crease

2.5 ems. proximal to the root of the index

finger, curves around the medial aspect of the thenar
eminence and terminates in the front of the wrist near
the tubercle on the soaphoid.

The median longitudinal

crease extends from the root of the middle finger upward
to the wrist between the two eminences.

These two creases

are made distinct by the effort to approximate the radial
and ulnar margins of the palm.
The proximal transverse crease begins at the radial
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margin ot the hand in common with the radial erease and
sweeps obliquely across the palm to be lost in the inner
portion or the hypothenar eminence.

The distal trasnverse

oreaae begins at the termination of the median longitudinal
crease at the root ot the middle finger.

It sweeps in an

even curve with a distal concavity to meet the ulnar border
or the palm at the level of the metacarp)phalangeal Joint
of the little fingero

The transverse creases are produced

by flexion ot the fingers:,at the metacarpo-phalangeal joints.
The interval between the radial and proximal transverse
creases may be regarded as the danger zone of the palm, since
it contains the greater part of the superficial palmar arch.
The summit of this arch reaches almost to the level of the
proximal transverse crease in the line of the third metacarpal.
The common volar digital arteries divide into their proper
digital arteries about l em. proximal to the webs of tm
fingerso

The deep palmar arch lies about 2 cm. nearer the

wrist than the superficial arch, and its center corresponds
fairly closely with the apex of the hollow of the hand.
With the fingers in complete extension, a series of
shallow longitudinal grooves extend fromthe roots of the
fingers toward the palm, with the intervals between the
furrows oecupied

by

raised areas in the skino

The furrows

correspond to the digital slips of palmar fascia which
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ovarlle the tlexor tendons, and the intervening prominences
or masses of fatty tissue are smoothed out when the tendons
are stretched.

Within the projections of tissue, the

digital vessels, nerves, and lumbrical muscles are directed
toward the webs of the fingers.
The metacarJX)-phalangeal joints are located fairly
accurately on a line 2 cm. proximal to the webs of the
fingerao
The palmar aponeurosis (deep fascia) consists of a
strong central portion and two weaker lateral portions
which overlie the thenar and hypothenar eminenceso

The

central portion or palmar aponeurosie proper is an exceedingly
dense white ligamentous structure which prevents the outward
bulging or spread of pus or blood.

The longitudinal fibers

are moat numerous and are derived from the tendon of the
palmaris longus muscle.

From the radial and ulnar margins,

fibrous septa pass backward to wall off the muscles of the
thenar and hypothenar eminences.

Proximally the aponeurosis

blends with the transverse carpal ligament; distally it
widens out and divides into four slips which blend with the
corresponding fibrous digital sheaths and lateral ligaments
of the metacarpo-phalangeal joints.

Th• digital arteries

and nerves lie between these slips en-route to the webs of
the fingers.
The palm contains not only the tandons or the superficial
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and de~p flexor muscles of the fingers but three intrinsic
groups of short muscles.

The external group embraces the

thumb muscles and forms the thenar eminence; the internal
group is composed of muscles of the little finger and forms
the bypothenar eminence; the middle group consists of the
lumbrical muscles. (1, 2)
The palm may be divided into three portions; thenar
and bypothenar areas and the median palmar space.

The line

of abduction of the thumb divides the palm into a proximal
portion in which t~•3 tendons, blood vessels and nerves are
close to one another and into a distal portion in which they
radiate in various directions; it is evident that the distal
region is more readily accessible.
In a cross section three layers may be differentiated:
1. A superficial or vasculo-nervous layer composed of the
superficial palmar arcade and bra.ncl'&3 of the median and ulnar
nerveso

2.

A synovial layer consisting of two layers of

flexor tendons with lWlbrical muscles attached to the deep
flexors and two d1gito-oarpal synovial sheaths.
nervous layer formed by the deep horizontal
and the motor branoh of the ulnar nerve.

3•

vasculo

palmar arcade

Tile external

intermuscular aponeurosis consists of a sag1ttal portion
and a horizontal portion which lies over the adductor
muscles of the thumb before it becomes inserted on the third
metacarpal bone; this septum separates the medial palmar
space from the flexor tendons of the index fingero (3)

Chapter II

TENJX»1 SHEATHS
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Anatomy
In the hand, the sheaths of the tendons on the flexor
side are of greatest importance.

The sheaths of the exteneo:r

tendons are confined to the region of the wrist and bear no
important relations to the fingers or forearm.

They are

seldom infected and even then the infections remain localized.
The sheaths of the flexor tendons, on the other hand, extend
from the proximal end of the terminal phalanges to the distal
crease of the hand (1,

4).

In ninety-five percent of cases

the flexor sheath of the thumb is continuous with the radial
bursa around the flexor pollicis longus tendon, which extends
above the transverse carpal ligament.
to

Lese frequentl~

(50%

75% of cases), the flexor sheath of the little finger is

continuous with the ulnar bursa which also extends a short
distance into the forearm around the flexor digitorum sublimis and profundus tendons, (4, 5).

The radial and ulnar

bursae normally communicate in about fifty percent of cases,

(4).

The ulnar bursa forms a more or less complete sheath for

the flexor tendons being pushed radialward, as it were, in
three pockets--one superficial to the tendons, one between
the superficial and deep tendons and one, the largest and
most easily disteneible, underneath the deep tendons (6).
Infection
Practically all infections in the ha.nd are the result
of injuries which provide the portal of entry for the organism.

It is natural for the individual to consider a small

injury as trivial and seek medical attention only after
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infection has gained a strong foothold.

On the other hand,

the patient is not always to blame for such negligence.
Frequently, the physician or surgeon fails to recognize the
seriousness of the initial lesion.

Puncture wounds of the

finger tips often happen with the doctor the recipient of
the injury.

When such an accident occurs, it is imperative

that the operator stop immediately, remove his glove and
cleanse the puncture wound under running water.

Free

bleeding is to be encouraged and if the wound is a deep one,
it should be opened with a sharp pointed scalpel and then
cauterized by an applicator dipped in pure phenol.

Freeh

gloves may then be put on and the operation continued. (10)
Acute pyogenio tenosynovitis is usually a primary infection
resulting from a penetrating wound directly into the sheath
or by extension from another sheath with which it is in
normal communication. (4)

It may be metastatic from remote

foci as the urethra, teeth or tonsils and by extension from
contiguous bones or Joints. (7)
fection is quite uncommon. (6)

However, this type of inClinically, three major types

of infections occur: 1. staphylococc1c and etreptococcio.
2. Gonooocc1s.

3o Tuberculosis.

(4, 7)

stapbylocoecie and streptococcic tenosynovitis 1s a
worker's disease arising shortly after the receipt of a
finger wound. (7)

In Germany the moat frequent cause of a

staph or strep tendon sheath phlegmon 1s a felon or paronychia, superficial or deep-seated, which has not been

7
opened sufficiently.

The inflam~ation reaches the tendon

sheath via the periosteum and tne vincula tend1n~J~

(tl)

In one series of 125 cases the puncture wound was the most
frequent injury causing infection, occurring in fifty-one
per cent of cases.

The flexor finger creases were the most

frequent site of injury, especially the distal crease.

The

distal closed space was the second most frequent site or
origin.

Late and inadequate drainage of this space leads

frequently to tenosynovitis.

The streptococcus hemolyticue

was present at operation in pure culture in thirty-six per
cent of oases, the staphylococcus in thirty-one per cent.
Infection of the sheaths was most frequent in the first three
fingers of the rignt hand.

Primary infection was most fre-

quently caused by the stre,toooecus and eecondary infection
by the staphylococcus. (9)

Gonococcal infections arise

metastatically in any tenovaginal sheath of the "hot and
foolish."

The local and eonet1tutional symptoms belie the

duration of the infection by their mildness. (8)

There is

usually no tendon necrosis or other complication and results
are unusually good. (9)

Tuberculosis is usually secondary to

contiguous or remote foe1o (7)
Infection involving the tendon sheath of the flexor
pollie1s longus will spread quite rapidly, often only a
matter of a few hours, throughout the radial bursa, from
here it is more apt to spread to the ulnar bursa and forearm
than to the thenar space. (11)

7-A

Progress of extension of
tenosynovitis of index finr:er.

Progress of extension of tenosynovitis of middle
finger. Either middle palmar or thenar space may
be invaded by spread of infectious material
following rupture of tendon sheath.

Progress of extension of infection
of tenosynovitis of ring finger.

7-B

Prorresp, nf evtension of infection of tenni::ynovitis of li.tt.lP finge:r. Prnf'ess first inv:sdes 11lmir lm.rsa,
from which i -1: passes j nto r2diAl hursA. R,_n:rl;11n:, of 1Jlriar
h1irsa results in extension of pllS into fascial spaces of
forenrm.

ExtPrision of infection in cRse of tenosynovi tis of Vmmb
fn1-l.o;,.rs reverse co'irse of that for little finger.
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Infection primary in the tendon sheath of the little
finger spreads first to the ulnar bursa thence most often
to the radial bursa.

In the rare instances in which the

tendon sheath is not continuous with the ulnar bursa the
sheath ruptures into the same regions as does that of the
ring finger, i.e. into the median palmar space.

As tenelon

increases and with progressive involvement of the bursal
walls, the wall ruptures at its proximal end and pus escapes
into the forearm, !nto the tissue space under the flexor
tendons, and above the pronator quadratus muscle and
interosseous membrane.

Because of the strong attachments

of the fascia ot the forearm to the radius and ulna, the

pus extends proximalward up the forearm following in general
the median nerve and the ulnar artery and comes close to the
surface under the skin and fascia on the ulnar side of the
forearm between the flexor carpi ulnaris and the belly of
tho flexor dig1torum profundus.
The flexor tendons in that part of their course in
which they are covered by synovial membrane are scantily
supplied with blood vessels and are surrounded by a dense
unyielding fibrous sheath outside the thin synovial one •
. The pressure of the exudate soon shuts off the blood s~pply
to these tendons and necrosis quickly occurs unless the
tension is soon released. (12)
Infection extending upward from the index finger m83'
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reach the thenar space.

This is especially true 1f the

tendon sheath becomes intected and ruptures at its proximal
end.

Infection of the middle and ring fingers, whether or

not it involves the tendon sheaths, may reach the middle
palmar space.
In a aeries of 125 cases there were 13 of radial
bursitis, 8 cases of ulnar bursitis and 10 cases of combined infection of both bursae.

All but one of the

combined infections spread from the radial to the ulnar
bursa.

Extensions to the thenar space occurred in 15

cases, to the mid palmar space in four eases, to the
forearm in nine cases and to the wrist joint in one case.
Extension from the volar to the dorsal side ofth9 hand occurred in 10 cases, in 6 by way of the lumbricals and
webs, and in 4 through the phalangeal or metacarpo-phalangeal Joints. (9)
Infections of the flexor tendon sheaths of the hand
are of importance because of their frequency, their
notoriously poor results and the likelihood of permanent
disability. (9)
Accurate diagnosis involves first of all a diagnosis
as to the exact location and extent of the infection.

Hair

follicle infections, paronychia, subouticular infections,
felon, collar-button abscess, subfascial infections, joint
infections due to small penetrating wounds, spreading lymphangitis, tendon sheath infections are all distinct and
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definite entities whose differences depend primarily on
the anatomic conformation of the part of the hand involved (13~.
Shortly after the receipt of a finger wound, severe
local and general symptoms quickly develop.

The sheath

and its communicants swell and acute throbbing pain appears with generalized swelling of the hand (7).

The

diagnosis is based exclusively on the sensitivity to
pressure in the path of the tendon sheath at a distance
from the visibly inflamed site of the primary injury.
All phalanges, as well as the metacarpal and carpal regions, may be painful; the terminal phalanx, unless it is
the site of the primary inJury, never is because the tendon sheaths end at the head between it and the middle
phalanx.

The farther away from the primary injury the

pressure sensitivity the surer is thfj'kffection of the
tendon sheath (S).

There is quite a sudden onset, acute

pain, tenderness and redness overlying the anatomic site
of the tendon sheath involved and marked flexion deformity which resists passive extension.

The latter sign

is almost pathognomonic of the disease.

In addition,

generalized symptoms such as fever, malaise, etc., are
present (4-).

Kananel lists four c~rdinal symntoms and

signs:
1.

Excessive tenderness over the course of the
sheath, limited to the sheath.
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2.

3.
4.

Symmetrical enlargement of the whole finger.
Excruciating pain on extension of the finger,
most marked at the proximal end.
Flexion of the finger.
Symptoms

An infection of the sheath of the little finger may
be localized, extensions to other areas are probable,
however.

Extension to the ulnar bursa is of greater fre-

quency than demonstrated anatomical opening would explain.
It is often difficult to diagnostioate.

It is marked by

the development by edema in the hand, especially on the
dorsum.

The palm shows a general fullness, but the con-

cavity is still present.

The most conspicuous and valu-

able sign is the extansion of the exquisite tenderness
to the area involved and especially the presence of tenderness at the junction of the distal flexion crease and
hypothenar eminance.

This, however, disappears after a

few days.
Extension to the radial bursa occurs in from fifty
to seventy-five percent of oases.

There 1s increased tenderness

and swelling over the thenar eminanoe and along the sheath
of the flexor polliois longus.

The swelling of the then-

ar area, however, is not so marked as in the presence of
an abscess of the thenar space.

Extension to the fore-

arm space in a definite ulnar or buraal infection that
has lasted forty-eight hours should be assumed and an
ulnar forearm incision made.

No harm is done if pus is
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not :found.
Extension to the lumbrical and palmar spaces is
quite common and is characterized by tenderness, swelling and pain.

The tissue between the fingers on the

dorsum of the corresponding web is generally swollen and
red.

The lumbrical infection may involve the adjacent

tendon sheaths.

The middle palmar space is occasionally

involved in neglected cases and is characterized by a
palmar bulging replacing the concavity (5).
Extension from the index, middle and ring finger
to the lumbricals and palmar spaces will be considered
in the diagnosis and signs of primary infections of
those areas.

12-A

Lumbrical
,...,canal
/'

Thenar
space

Middle
_,,,- _,,,.pa.lmar

space
Motor branch
of
'---median nerve
Radial bursa /

Point of
greatest
tenderness
with
ulnar bursa
infection
lJlner bursa.

Synovial sheaths of flexor tendons, and middle palmar
and thenar spaces.

palma.r s pac ef
Therfar spa~e
Cross-section of hand proximal to metacarpophalangeal
articulations. Middle palmar and thenar spaces separated
by fibrous septum erising from third metacarpal bone.

Chapter III

FASCIAL SPACES
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Anatomy
The median palmar space is limited in the back by
the deep palmar aponeurosis; in the front by the posterior aspect of the tendons of the flexor and lumbricalis
muscles and the deep leaflet of the ulnar sheath; internally by the internal intramuscular septum which separates
it from the hypothenar spac,; externally by the longitudinal septum which separates it from the thenar space in
front of the third metacarpal bone; above by adherence
of the cubital sheath to the anterior aspect of the wrist
articulation; below the entire series of fibrous formations around the heads of the metacarpal bones forms a
veritable barrier between the hand and the fingers-this
barrier is pierced by two orifices at each finger; premetacarpal which is the digital sheath and inter-metacarpal which allows the passage for the lumbricels and
the neurovascular bundle:; only the sheaths of the third
and fourth fingers communicate with the median palmar
space, while that of the second is mostly directed toward the thenar space, (5).
Iselin in his own experiments found that the external limit of the median palmar space did nto coincide with
that of Kananel 1 s.

The infection mass extended beyond

the third up to the second metacarpal bone.

TTh:e thenar

space being separated by the external 1ntermuscular
aponeurosis remained intact.

A forcible injection through

11+
the sheath of the index muscle reached the median palmar
but never the thenar space; as the tendon of the index
finger traverses the entire median palma.r space, an anatomical connection may be established between its sheath
and the thenar space.

Kananel described some imperfect

spaces around the tendons, particularly anterior to them;
in reality they are the superficial median palmar or pretendinous and the commissural spaces.
The limits of the superficial pretendinous median
palmar space are as follows:

in front the palmar aponeur-

osis; in the back the anterior aspect of the tendons,
lumbricalis muscles, vessels of the superficial palmar
arcade and nerves; externally the second metacarpal bone
or even the second intermetacarpal space; the external
border is formed by the union of the median palmer aponeurosis and the external intermuscular aponeuroeie; the
internal border corresponds to the fourth intermetacarpal
space and is formed by the union of the hypothenar aponeuros1s with the median palmar aponeuros1s;

the super-

ior border is formed by the attachment of the superficial
palmar aponeurosis to the anterior carpal annular ligament, in front of which the superficial palmar space
communicates with the forearm;

the inferior border is

formed by the adherence of the aponeurosis to the superficial transverse ligament.

The following communications
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are present:

-1- With the forearm through the canal of

the ulnar artery; -2- With the first commissural space
by pushing the external intramuscular septum;

-3- With

~he retrotendinous space through the space between the
tendons of the fingers.
The limits of the deep median palmar space are as
follows:

in front the flexor tendons and their sheaths;

in the back two fibrous formations; internally to the
anterior border of the third metacarpal bone and the interoseeus septum; externally to the internal horizontal
portion of the external intermuscular aponeurosis; the
external border is formed by the external vertical portion of the external intermuscular septum; above, the
space extends to the cellular tissues at the level of
the wrist articulation (i4); below it is limited by
fibrous barriers between the metacarpophalangeal joints,
the lower portions of this space are divided by sagittal
septa into four small spaces for each finger (14, 4).
There are the following communications:

-1- With the

fingers through the lumbricalis spindles; -2- With the
thenar space;

-3- With the forearm behind the sheath (14).

The thenar space lies to the radial side of the midline of the third metacarpal bone.

Its medial or ulnar

border is the fascial sheet, which runs from the volar
surface of the third metacarpal bone and separates the
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thenar from the median palmar space.

To the radial side

the space is bounded by the confluence of the fascia covering the adductor pollicis longus muscle and the palmar
fascia along the radial border of the hand.

The roof of

the thenar space is formed by fascial layers divided from
the palmar aponeurosis, which contain the flexor tendons
to the index finger and the corresponding lumbrical
muscle.

The floor is formed by the adductor pollicis

muscle, the interoseeus muscles and their fascia.

The

thenar space tapers off and disappears proximally at the
carpal tunnel, where it may communicate with the middle
palmar spa.ce.

It is continuous distally with the lum-

brioal canal along the radial side of the index finger
and occasionally with that to the ulnar side of the index finger which, however, more often communicates with
the middle palmar space (12).

Grodinsky says the space

bears no direct relationship to the flexor tendon sheaths
or the lumbrical muscles of the lateral four fingers.
It may be brought into communication with an important
subspace lying between the adductor pollicis and the
first dorsal interosseue muscles, by extension through
the fibrous tissue along the lateral border of the adductor pollicis muscle(~).
Forearm space:

In its diatal portion, the floor is

formed by the pronator quadratus and the 1nterosseus
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membrane and its roof by the flexor digitorum profundus.
Its lateral boundaries are formed by the deep fascia
which covers th? muscular mass on the volar surface of the
forearm and finds an attachment on each side to the most
superficial margins of the corresponding bone.

About

7.5 ems. above the wrist the space turns spiralward about
the radial border of the flexor profundus digitorum and
as it continues proximalward approaches the ulnar side
of the forearm.

In this portion of the forearm the space

lies volar to the flexor profundus and underneath the
flexor sublimus radialward and flexor carpi ulnaris ulnaward.

Injected material finds its way proximalward along
the ulnar nerve and vessels and along the median nerve
as well.

It also passes d1stalward along the ulnar blocxl

vessels underneath the flexor carpi ulnar1s, and less
often, along the radial artery on the radial side (5).
Infection
Infections of the fascial spaces of the palm occur
after local implantation of pyogenic organisms.

The in-

jury responsible for the development of a hand infection
may be anything from an apparently trivial prick with a
pin or a splinter to an extensive laceration or contusion.
The organism is usually a streptococcus or staphylococcus
or a mixed infection as is characteristic of human bites,
( 11,

3, 13) •

lS
In penetrating wounds, infectious material is carried through the tough palmar skin and underlying fascia,
and as the foreign body is withdrawn the wound closes.
The infection introduced develops and spreads under the
palmar fascia; but its spread ie somewhat hindered by the
many fibers of insertion of the palmar fascia into the
overlying skin, and definitely limited by the longitudinal septa which pass dorsalward between tendons and muscle
groups and forms the lateral boundaries of the palmar
spaces.
Such an infection long neglected extends more widely
and deeply, and a typical abscess of the thenar space or
middle palmar space can develop as the result of a penetrating wound of the palm (13).
A phlegmon of cellular spaces is more frequent than

a phlegmon of synovial sheaths.

Not only a

panaricium

of the thumb and little finger, but also one of the middle fingers may become complicated by a phlegmon of the
palm as the infection may be carried through Kananel 1 s
canals.

An infection may be carried directly from the

middle or ring finger through the lumbricalis canals.
From the index finger the infection may invade the thanar
space or the median palmar space; panar1o1um of the thumb
may lead to a phlegmon of the radial sheath or to a
phlegmon of the thenar space by following subcutaneous
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cellular spaces.

The importance of lymphatic vessels is

very small (3).
Infections of the fascial spaces of the palm are
more often secondary to other infections in the hand than
primary from direct injury fll).

Infection beginning on

the thumb may reach the thena.r space if it is confined to
the subcutaneous tissues.

Involvement of the tendon sheath

of the flexor pollicis longus will spread the infection
primarily through the radial bursa.

From here it is more

apt to extend to the ulnar bursa and to the forearm than
it is to the thenar space.
Infection extending upward from the index finger may
reach the thenar space.

This is particularly true if the

flexor tendon sheath becomes infected and ruptures at its
proximal end.

Infection following injury to the tissues

of the thenar eminence may reach the thenar space as the
palmar fascia is then over its lateral portion and forms
a poor protective barrier.
From the middle and ring fingers, whether or not it
involves the tendon sheaths, infection may reach the middle palmar space.

This is also true of subcutaneous in-

fection of the little finger.

Infection of the flexor

sheath of the little finger will, like that of the flexor
of the thumb, spread to the ulnar and radial bursa and
rupture into the forearm space before involving the
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fascial spaces of the palm.
Infection implanted directly into the concavity of
the palm will not spread through the palmar fascia.

If

it is placed under the aponeurosis, the infection will
extend to the fascial spaces.
Abscesses of the middle palmar and thenar spaces
do not extend upward to the forearm.

They may point in

the webs between the fingers and rupture on the back of
this region or they may extend into the ulnar or radial
bursae.

Evidence of infection above the wrist joint in

the presence of fascial space abscesses indicates such
an extension to the bursae (11).
In the deep median palmar space, as outlined by
Iselin (14), the infection is almost always secondary to
a tenosynovitis and Iselin, contrary to Kananel and what
he formerly assumed, no longer believes that the lumbrical canal constitutes a route for the diffusion of infection cephalad.

He believes that by this canal a primary

palmar infection might spread toward the fingers.
The clinical part of this work is particularly interesting because, Iselin, having observed some early
cases in which the limb was rendered bloodless with
Esmarch 1 s bandage, has clarified certain points which
had been obscure.
He states that superficia~ median palmar phlegmon
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is not a subcutaneous phlegmon but a primary subnponeurotic lesion, which it is true, is capable of pertorating
the aponeurosis secondarily or of spreading superficially
toward the forearm, (three cases), and toward the commissural space, (two cases), and externally toward the thenar
space, (six cases), (15).
An infection spread from the pretendinous pe.lmar
space to the thenar space in vivo is possibly through
the thenar branch ~f the median nerve or along the radiopalmar artery.

Spreading of infection from the oommis-

sural to the dorsal space ls probably carried by the lymphatic vessels.

Infection may also spread from one com-

mlssural space to another but the path of propagation remains unknown (1~).
Iselin and Enrard, searching for an anatomic explanation for the diffusion observed in the clinic from the
superficial palmar space, especially toward the superficial parts of the forearm and the thenar eminence, found
it in the passage under the aponeurositof the cubital
artery inward and of the thenar ramus of the median nerve
and the radiopalmar artery outward.

This is a possible

explanation, but there is always the possibility for the
infectious process to spread by another route by breaking
through the aponeurosis (15).
The adductor, (thenar), space may be infected
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by d1rect penetrating wounds, by spread directly from
the mid palmar space or occasionally from rupture of the
thumb sheath of the flexor pollicis longus tendon,
(especially when separate from the radial bursa), (4).
In the phlegmon of the thenar space, pus accumulates in
front of the internal bundle of the short adductor muscle,
it may spread towards the commissural and from there to
the dorsal side; the evolution is rapid if the infection
is exclusively cellular, while it is slow if oellulitis
accomp.q,n1es

tenosynovitis (14).

Frequency of a phlegmon of the hypothenar space is
minimal.

The phlegmon is located between the hypothenar

muscles and their aponeuroses.
Symptoms and Diagnosis
Middle Palmar Soace.
8

When an infection is first

een it is absolutely necessary to decide whether it is

an acute spreading infection, (cellulitis or lymphangitis),
or a loca.lized collection of pus, ( felon or tenosynov-i tis),
and then to institute appropriate treatment at once (16).
The symptoms of palmar space abscesses are those of
a severe local inflammation plus a general toxemia.

SuP-

puration in either the middle palrnar or the thenar apace

results in a swelling of the entire hand.

The swelling

over the back of the hand is usually great, but it 1s a
pitting edema rather than the brawny induration seen on
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the palmar surface (11).

The most characteristic sign

is the functional impotence of all fingers due to a
paralysis of all interosseus muscles.
characteristic aspect:

The hand has a

the first phalanx is extended,

while the second and third are flexed; the fingers are
deformed due to a swelling in the region of the second
articulation; the skin is smooth and shiny (1~).
In a middle palmar space infection there is usually
a bulging in place of a concavity in the palm.

In other

types of hand infections the concavity is often lost.,
but it does not become a convexity.

There is tenderness

over the entire palm., particularly over the ulnar side.
There is pain on moving the third., fourth and fifth
fingers.

There may be extension of the infection along

the lumbrical canals of these three fingers.

This causes

pain, tenderness., redness and swelling in the webs between the fingers.
sent here.

Pointing or fluctuation may be pre-

The infection sometimes extends between the

headA of the metacarpals and points on the dorsum of the
web (11).
Thenar space.

A thenar space abscess results in an

extreme amount of swelling of the thenar eminence.

The

swelling of the back of the hand is more marked on the
radiai side.

Movements of the thumb and index finger are

limited and more painful than movements of the other fingers.

The abscess sometimes points in the web between the thumb
and index finger (11).
Involvement of both spaces is more difficult to diasnose.

The extreme swelling of the entire hand, the large

thenar eminence and the bulging in the palm are the most
charRcteristic findings (11).
In attempting to make a diagnosis of a possible
fascial space abscess, the fir~t point to be determined
is the site of the original injury.

This should be

followed by an accurate history of the subsequent cause
of the infection (11).
Forearm space.

The diagnosis of a forearm involve-

ment is based on the knowledge of an associated tendon
sheath infection of the ulnar or radial bursa and the
signs incident to the development of a deep abscess.

In

any ulnar or radial bursitis lasting forty-eight or
seventy-two hours, extension to the space can be assumed.
There is increased swelling of the forearm.

The swollen

part has not the softness of edema, but a full, tense
feeling as if the forearm were an overdietended bag.
There may be but little increase in redness.

There is

little induration, but tenderness to pressure is increased.
The patient holds the wrist more or less fixed, in order
to immobilize the area (5).

Chapter IV

LYMPHATICS
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Anatomy
Superficial lymphatics. The superficial lymphatics,
which lie in the subcutaneous cellular tissue, come from
all parts of the cutaneous covering of the limb, but the
network is richest in the palrm.r surface of the fingers
and the palm of the hand.

The collecting trunks of the

fingers apnear at the roots of the fingers and at the
base of the palm. They run upward on the forearm and arm
receiving, as they ascend, the lymph from other parts of
the cutaneous covering.

In the wrist they are divided

into two groups, of which one runs on the dorsal and the
other on the palrnar surface of this part of the limb.
The collecting trunks terminate in the humeral chain of
axillary glands (5).
De~ lymphatics.

The deep lymphatics follow the

brachial artery and its chief branches and the ulner arte:ry;

( 5).
Infection
This type of infection, (due to the streptococcus),
usually starts in a small scratch or abrasion on the hand,
which may even be healed at the time the acute symptoms
apoear.

These come on suddenly with chills, fever, local

pain, swelling, redness and the appearance of the well

known red streaks which are due to lymphangitis and perilymphangitis.

The regional lymph nodes soon become
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swollen and tender due to adenitis, and overlying skin
may become red, due to the accompanying periadenitis.
In general, The lymphatics accompany the superficial
vein~ and the superficial lymphatics, which are most concerned in these infections, accompany the superficial
veins.

In the upper extremity, the lymph vessels pass

quickly from the palmar side of the fingers and hands
to the dorsum, and then proceed up the forearm and arm
in two main streams, one with the basilic vein and the
other with the cephalic vein.

The supratrochlear nodes,

just above the medial epicondyle, lie in the course of
the former stream, and the deltopectoral glands, between
the deltoid and pectoralis major muscles, lie in the
course of the latter.

The next nodes to become involved

from both streams are the lateral, central and infraclav1cular divisions of the axillary group (4).
Symptoms and Diagnosis
The characteristic history of a lymphangitis is that
of a small penetrating wound from a sliver or needle, a
scratch from a rusty pin

or a jagged bit of metal, less

often a bite or an abrasion from a blow or a fall.

Within

from twelve to twenty-four hours malaise, fever and perhaps a chill, pain nnd other signs of inflammation about
the site of injury, the telltale red streaks which 1nd1-
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cate the spread of infection along the lymphatic vessels
of hand and forearm.

With such a history and group of

symptoms two important faota should be kept in mind:
-1-

The infection is in all probability a virulent one,

and a hemolytic streptocoocus or a hemolytic staphylococcus the causative organism. -2-

Within a very few

hours of its onset the infection.becomes generalizedsepticemia--and should be treated as such (13).

Chapter V
'l'REATIIENT

2g
General Principles
When a patient presents himself for treatment of an
infected hand there are two things to keep in mind:
the infection must be cured;
must be re-este,blished.

-1-

-2- function of the part

In many instances the control of

· infection and restoration of function are easy enough because in simple infections, which are controlled, function
follows rapidly.

However, in other instances in which

the infection may be prolonged, the function of the part
is lost sight of and the patient recovers with a stiff,
useless hand (16).
Whether the infection involves the hand or some
other part of the body, several questions mµst be considered:

I.a~ ,1nfect1on An acute spreading orocess ru:: is

it localized?

If the infection is an acute rapidly spread-

ing process it demands conservative treatment in so far
as surgical intervention is concerned.

To cut into an

area of intense inflammation and cellulitis before nature
has had time to wall off the infectious process is one of
the common errors into which one is likely to fall.

In

case of doubt it is wise to err on the side of convervatism and aid nature in localizing the infection by the
application of large, warm, wet sterile dressings unttl
there is no doubt that the spreading infection is localized and that an abscess is present.

Many lives have

been lost by the premature incision of tissues involved
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in an acute spreading infection.

On the other hand, if

the infection is localized the exact site of localization
should be recognized and incised in such a way as to give
maximum drainage with minimum risk of subsequent lQss of
function.
What tissues and structures~ involved?

In no

part of the body is this question more important than in
the hand.

A subfascial infection, a tendon sheath infec-

tion, an abscess of fascial spaces of palm or forearm,
all have definite clinical signs and symptoms.

For each

there is one best method of surgical aporoaoh.

With each

one there is danger of converting the simple, single condition into a more extensive and more complicated one by
careless or unthinking treatment.

An exact knowledge of

those signs and symptoms and of their surgical treatment
is an essential part of the equipment of the efficient
surgeon.
How can mi infectiQ.ll involving thee.e. tissues, be
drained effioientl,x and with minimum risk of in1ur_y?
In the actual performance of operation for infection there
are certain details which are of great importance, no
matter what the site of infection (17):
1.

Anesthetic. The use of a local anesthetic in

incisions of the fingers or palm is not only unsatisfactory but dangerous.

Its use is painful to the patient,
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may acually spread the infection, and also will probably
cause a devitalization of the tissues in the neighborhood
of the infection.

It is seldom that one obtains a satis-

factory analgesia; hence in many cases, a secondary incision must be done, with a more serious infection to
treat.

The injection of novocain or other analgesic at

the base of the finger is open to objection also, in that
such an injection devitalizes tissue and it is uncertain
whether or not infection is present at this location.
The use of ethyl chloridehas never been satisfactory.

It

has never rendered the area painless and, obviously, there
is great danger of devitalization of tissue.
tioned only to be condemned.

It 1s men-

It seems, therefore, that

local analgesia should be eliminated in the surgery of
hand infections.

A general anesthetic, (preferably

nitrous oxide), will insure a smoother operation and an
exact and adequate incision (16).
2.

Preparation !J.t. l.D& fielg.

There is nothing

more effective than soap and water to cleanse the skin
and to get rid of desquamated epithelium and coagulated
wound secretion.

Preoperative application of tincture

of iodine or other powerful antiseptics only adds to
postoperative maceration and necrosis of superficial
tissues, particularly it warm, wet dressings are used
after operation (13, 16, 4, 5, 9).
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3.

Bloodless field.

The use of bloodless field

is an invaluable asset for careful and exact surgical
procedure.

It is an easily available boon for the surgeon

working on the extremities.

Before any operation is

carried out on the hand a blood pressure cuffie applied
to the patient's arm and a bandage wrapped smoothly
around it so that no part of the rubber bag can escape
from underneath the bandage as the cuff is inflated.

Just

before the operation is started the extremity is raised
for a few moments and the bag inflated to a pressure of
250 mms. of mercury.

A bloodless field permits the sur-

geon to make accurate incisions, to make certain that
important structures are left uninjured and that the
affected area is left adequately and effectively drained.
One single observation that attests the importance of
accurate visualization of the field of operations is the
not infrequent occurrence of an infection of a tendon
sheath resulting from incision for drainage of a felon.
Such a complication should never occur, but if one is
attempting to make a quick incision in a distal phalanx
obscured by blood and for a patient who is scarcely able
to tolerate the pain in the acutely inflamed and incompletely anesthetized finger, it is not difficult to go
beyond the anterior closed space and carry infection into
the vulnerable tendon sheath (18).

The hand may safely
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be kept in a bloodless field for a length of time adequate for the necessary surgical procedure by a competent
surgeon who is acquainted with the work to be done.
There is no danger in maintaining the pressure in the
cuff for sixty to ninety minutes (19).

4.

Accurately placed incisions that permit ade-

quate drainage, and that eventually result in minimum
contracture and deformity (17).

5.

Use Qf. sulfa drugs.

Until it is clearly shown

that the sulfa comuounds do not cause adhesions, greater
dividends might well be secured by their restricted use
in the open wound (9).

6.

Drainage is unimportant in infections of the

hand, provided the incision is made at the right place and
of adequate size.

The use of dry gauze and unyielding

rubber has no place in these cases.

Dry gauze corks up

the infection and hard rubber tubing produces a necrosis
of the tissue.

It is undoubtedly true that prolonged

drainage continues the discharge.

The only drainage

material that is rational is vasel1n1zed gauze or a thin
piece of rubber tissue.

Moreover, this material should

be removed after twenty-four to forty-eight hours, other-

wise it will prolong suppuration.

The drainage material

acts as a foreign body and d.rainage will continue as long
as it is left in the wound.

The long continued use of a
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drain also favors secondary infection and continuous reinfection of the wound (16).

7.

Asepsi~ ,a1 oneration is most important, even

though the hand is itself grossly infected.

The added

danger of introducing a secondary infection into already
devitalized tissue cannot be over emphasized (12).
What constitutes §dequate postonerative care?

After

drainage has been accomplished, there are still important
factors that must be kept in mind if satisfactory results
are to be obtained:
1.

To quote Kananel, "Rest is one of the essential factors

in the treatment of infections of the hand.

The extremity

affected should always be so fixed that movement either
of the whole or muscular action of a part is impossible,
since it is known that lymphatic streams are aided materially in their return flow by muscular action.•

We are

accustomed to think of splinting in fractures, but rest,
splinting and immobilization are just as important in
hand infections.

11

If one had to choose one therapeutic

agent from many at one's disposal, that agent would be
rest. 11
2.

(16,

5).

To obtain a good functional result intelligent plans

to obtain this end must be started early.

Splinting an

infected hand is all important, but it must be done wisely and with a purpose.

Kananel stresses the importance

of maintaining the hand in the position of function.
This position briefly consists of a dorsiflexion at the
wrist, with abduction and flexion of all the fingers and
flexion of the thumb with adduction toward the fingers
in such a way that the four fingers form a hook and the
thumb, if any motion remains, may be used against the
distal phalanx of the first finger (16).

There is no

substitute for early active gentle motion after the tnfection is localized.

When the hand is dressed each day,

limited active motion should be instituted.
tion subsides more activity is encouraged.

As the infecWhen wounds

are well healed and are beyond the danger zone, soaking
the hand and forearm in warm saline or soapy arm bath
yields results.

At this stage of progress the patient

needs careful instruction regarding passive joint motion
which he can do alone.

Squeezing a soft rubber ball or

rubber sponge while the hand is in a bath is an excellent
method of accomplishing active motion.

Kind encouraging

words to the discouraged patient will many times help to
rehabilitate a temporarily crippled hand (9).

3.

Application of continuous, warm, wet dressings until

the infection has been brought under control and not
continued to the stage of intense congestion and maceration of superficial tissues (17).

After operation for

infection a large dressing is applied to enclose the
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entire hand and forearm and the entire upper extremity
if there is evidence of rapid extension.

The dressing

is kept moist, (not soaking wet), by the addition from
time to time of sterile salt solution or boric solution.
Heat is maintained by the aid of an electric baker or
cradle, or by some form of heat lamp.

Except for the

occasional additiJn of solution, the dressing is left
undisturbed for twenty-four hours.

At that time it is

changed and a fresh dressing is applied under strict
asepsis (13).

After eighteen or seventy-two hours, the

continuous warm wet dressing can often be replaced by
hand soaks for twenty or thirty minutes once or twice
daily.

Following each soaking the hand is laid on a

sterile towel and dried out under a light or baker for
thirty minutes (13).
~.

Extreme care must be taken in dressing the hand in

order not to introduce secondary infection (16).

5.

The oral administration of sulfa drugs often seems

to be an aid in the overcoming of the infection, especially it is helpful in inhibiting the spread of infection
in cases of diffuse cellulitis.

It is difficult to say

to what extent these drugs have hastened focal suppuration.
Th3usefulness of small whole blood transfusions given
frequently should not be minimized.

These two types of

special therapy have been exceedingly helpful in certain
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I
Lines of incision for tenosynovitis, ulnar and radial bursa
infection, middle palmar space abscess, and fasci~l space
abscess of forearm. Insert shows digital portion of incision
for flexor pollicis longus tendon sheath.

Cross-section of forearm just proximal to wrist. Retroflexor
space lying above pronator ouadratus and interosseous membrane
and beneath flexor muscles and tendons invaded by infectious
process followin~ runture of radial or ulnar bursae.

fulminating diffuse infections, such as result from a
human bite, (9).

Clinical evidence is accumulating which

indicates that roentgen irradiation 1s helpful in checking a rapidly spreading infection, and for the nast few

years, when possible, Koch has given 250 roentgens,
(approximately two-thirds of the erythema dose), over the
affected area.

This dose has been divided into two or

three fractions given at intervals of twenty-four or
forty-eight hours (13).

6.

Granulating wounds of the hand are no different from

granulating wounds elsewhere in the body.

Any granulat-

ing surface which is two centimeters or larger in diameter should be grafted.

Early replacement of skin is

beneficial to the patient and to the surgeon.

Many con-

tracting bands of the fingers and palm could be prevented
with proper early grafting (9).
Tendon Sheath Infection
The treatment varies with the type of infection.
In the acute staphylococc1c type when pus is present,
immediate drainage is imperative; while in either type,
(especially the streptococcic), if lymphangitie is present no surgery should be done until the lymphangitis
is cleared up (7).

Delay, however, before operation for

sheath infections is probably the most important c~use
of poor results (9).
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As a. general rule, incisions should be made transversely to the creases in the finger or palm (16).

The

incisions for drainage are usually multiple, short and
anterolateral, over the proximal and middle closed spaces
in the fingers, and a single midline incision over the
shes.th in the palm (9).

Drainage of the forearm space is

by an incision g to 10 ems. long carried on the ulnar
side, stopping two centimeters from the styloid process;
the anterior aspect of the pronator quadratus muscle is
inspected; the cul-de-sac of the infected sheath is opened
and a counter incision is made on the radial side, 3 ems.
from the styloid of the radius to avoid the dorsal sensory branch of the radial nerve and artery (19).

The

finger incisions may be either bilateral or unilateral
and may be given a slight right angle extension at their
distal end for better drainage.

Finger incisions lateral

to the anterior digital vessels may divide the branches
from the vessels to the sheath and tendon and might compromise their nutrition.

Recently Auchindoss has suggest-

ed the use of truncated flaps of the finger incisions, one
for the proximal and one for the middle space.
includ_es all tissues down to the tendon sheath.
tal end is cut along the flexion crease.

The flap
Its dis-

Its sides are

cut obliquely to avoid the anterior digital vessels and
nerves and extend nearly to the nextproximal crease.

Its advantage is better drainage of the sheath (9).
Splitting of the anterior carpal ligament· to provide
better drainage for suppurative ulnar bursitis may be
used in advanced cases as a measure to decrease the possibility of median nerve necrosis and osteomyelitis of the
wrist bones (19).

Kananel pointed out the value of cer-

tain incisions which, -1- kept the scars off bearing surfaces and -2- preserved the retentive ligaments which act
as pulleys for the tendons so that the ligaments bend
normally and not with a tendinous band extending chordlike between the joints on either side of the one operated
upon, resembling the chord of a Dupuytren 1 s contracture.
The value of the pulley cannot be overemphasized.

To

this end the incisions should be located posterolateral
along the sides of the phalanges, but not crossing the
joints.

If the thumb or little finger is involved, the

sheath may be opened by an incision along the medial
border of their respective eminences, being very careful
to preserve the nerve supply of the eminence (7).
Fascial Space Infection
Middle oalmar soace.

The middle palmar space can

best be opened by an incision which begins in the interval between the metacarpals of the ring and middle finger
at the distal flexion crease of the palm or just proximal
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to the crease.

From here the incision runs parallel to

this crease across the metacarpal of the ring finger,
then curves upward and runs parallel to and just in front
of the ulnar border of this metacarpal as far as the
proximal flex1on crease.

The flexor tendons of the ring

finger will be exposed and are to be retracted later~lly.
The digital vessels and nerves to the ulnar side of the
ring finger will be exposed and should be retracted
medially.

The middle palmar space can then be opened

through an incision similar to the skin incision.

The

ulnar bursa extends as far distally as the proximal flexion
crease; therefore, care must be used to avoid injury to
the bursa in the upper end of the wound.

This incision

affords good drainage, does not injure nerves and vessels
and does not cross flexion creases with a resulting contraoture of the soar.

The incision can be extended prox-

imally to open the ulnar bursa when this is needed (11).
The opening of the infected space by blunt penetration
with a hemostat is advocated by many writers.

This

method uses the same skin incision, but no further use
of the scalpel is advised for fear of danger to the
nerves and vessels (16).
If the infection extends down along the lumbrioal
canals, a better incision is one made directly over the
infected spaces in the web between the fingers.

This

4-o
extends proximally to just above the distal flex1on
crease.

Frome here a hemostat can be thrust into the

middle palmar space.
the web.

The incision must not extend across

In this incision, as well as in the other, the

digital vessels and nerves must be identified to avoid
injury.

This incision has the disadvantage of not giving

as good exposure as the other, and also it crosses a
flex1on crease at a right angle with the resultant danger
of contracture developing (11).
It should never be considered an office procedure to
open the fascial spaces and the patient should be hospitalized.

It should be remembered in an incision for drainage

of hand infections that the incisions should be placed in
such a manner that they allow adequate drainage, do not
endanger important underlying structures, and do not reAult in disabling contractures on healing.

It should be

certain that all abscess cavities are opened adequately
before the operation is considered finished (11).
The prognosis of uncomplicated fascial space abscesses promptly recognized and properly treated should
be excellent when compared to the end results of hand

infections involving tendon sheaths (21).
1!1~nar space infections.

Thenar space abscess is

drained through the back of the web between the thunband
index finger.

With the thumb in a position of opuosition,
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the incision 1s made along the anterior edge of the distal half of the metacarpal of the index finger (11).

A

hemostat is spread medially along both surfaces of the
adductor oollicis muscle (4).

The hemostat must not be

inserted past the lateral border of the third metacarpal
to avoid injury to the fibrous septum between the thenar
and middle palmar spaces.

In the thenar space abscess,

pus will sometimes lie posterior to the adductor pollicis,
as well as in the usual position anterior to this muscle.
Both locations can be reached through this incision on
the back of the web.
When both the thenar and middle palmar spaces are
infected, the intervening fibrous septum can be opened
by a hemostat thrust through from the lateral side.
However, a drain is not inserted through both spaces.
There is no place for through-and-through drainage in
hand infections (11).
Forearm Space Infection.

Infection of the forearm

space is most often secondary to rupture into that space
of an abscess of the rad~al bursa or the ulnar bursa or
both.

Thus, its surgical treatment is usually only a

step in the treat~ent of a severe tenosynovitis.

At

any rate, if a bursitis of either radial or ulnar
bursa has been evident for twenty-four to forty-eight
hours, the forearm space deserves an exploration.

The
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incisions for best drainage are lateral and medial above
the styloid process of the radius and ulna and of sufficient length,

(4 to 5 ems.), to permit free through-and-

through drainage.

Placing any foreign-body drains into

the space and in contact with the flexor tendons must be
warned against, because of their great danger of causing
tendon necrosis.

After the skin incision is made, the

hand may be flexed passively to relax the tendons and a
hemostat readily !E,SSed through the space from one side
to the other.
Lympha.ng1tis
The sheet anchor of treatment of lymphangitis is
conservatism.

More harm is done by meddlesome surgical

interference than by any other means.

There is nothing

to drain early in the disease and incision in the hopes
of giving the infection a route to the surface serves
only to speed its way on to the blood stream or a fatal
septicemia (4).
The local treatment of such infections should be
limited to massive, warm, wet sterile dressings, (boric
acid, saline or magnesium sulfate), and no attempt should
be made to incise the area until there is unequivocal
evidence of abscess formation.

If abscess formation

takes place outside the deep fascia, it is often safer
to permit it to rupture spontaneously than to incise it (13).

The use of the sulfa drugs systematically has certainly been helpful in inhibiting the spread of infection
in lymphangitis.

Other general measures, as bedrest,

sedation, adequate oral or parenteral fluids, and dietary
measures are useful in helping to localize the inflammatory process (21).

~

CONCLUSION
In oonolusion it may be said that the hand is an
organ of prehension and exquisite sensibility.

The

taot1le sensory function is particularly acute over the
palm and volar aspect of the terminal phalanges and is
probably the keenest over the tips of the fingers.
The prehensile function is dependent upon the fact
that the hand modifies its shape and strength of action
to suit the conformation and consistency of the object
grasped.
The hand acts as a marvelously adaptable pair of
forceps with the thumb as one blade and the four fingers,
singly or collectively, acting as the other.

Without

this capacity of opposition by thumb to finger, the hand
becomes merely a hook, if the fingers are so shaped and
fixe~ or even wore~ it may be only a useless club.
The close association of structures, eg. nerves,
arteries, muscles, tendons and Joints, predisposes a compound loss of function by injury or infection of any part.
Thus, as has been repeated many times, the care of
the injured or infected hand is of paramount importance
and demands of the doctor an astute clinical Judgement,
as well as an accurate and intimate anatomical knowledge.
Without either or both Judgement and knowledge, chances
are great that treatment of a hand will give a discouraging and disastrous result.
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